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TWO NEW SPECIES OF CHARACIUM.! 
F. D. Lampert. 


(Plate 79.) 


Characium gracilipes n. sp. Cellula 80-480 ps longa, 5-13 » diam., 
regulariter curvata, parte media fusiformis, superne in setam longam, 
inferne in stipitem longam filiformem attenuata, rhizoideis minutis- 
simis substrato affixa. 

Cells 80-480 y long, 5-13 » diameter, regularly curved; middle part 
fusiform, tapering above into a long hair, below into a long filiform 
stipe, attached to the substratum by very minute rhizoids.— On the 
minute crustacean, Branchipus vernalis, Medford, Massachusetts, 
May, 1903, 1904, 1905, and 1906. 

In May, 1903, while I was collecting with a class in biology, in 
Medford, Mass., on the edge of the Middlesex Fells, one of my stu- 
dents called attention to a small green object moving about in a small 
pool. On examination it proved to be a fairy shrimp, Branchipus 
vernalis, one of the animal forms for which I was searching, and as 
its color was so very unusual, a number of the animals were collected 
and carried to the laboratory. A microscopic examination showed 
that the green color was due to masses of green algae attached to 
various parts of the body, particularly to the appendages. As it 
seemed likely that the plant might be of interest and perhaps also 
might be desirable for distribution in the Phycotheca Boreali-Ameri- 
cana, some of the Branchipus were submitted to Mr. FS. Collins for 
identification of the algae, who immediately reported that they were 
apparently two new species of Characium. Only a few of the 


1 Contributions from the Biological Laboratories of Tufts College, No. 48. 
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Branchipus were collected that spring; in the spring of 1904 a few 
more were collected from the same pond; but not until the spring of 
1905, however, were conditions favorable for collecting the material 
in sufficient quantity for the P. B.A. sets. At that time there was 
but little water in the pool, and it lowered so rapidly during the time 
Branchipus was present, that the animal was driven gradually toward 
deeper water. I was able to scoop up with a net from the muddy 
hole in the middle of the pool, about a pint of specimens, which I 
preserved in 5 % formaldehyde. Other pools in the vicinity were 
frequently but unsuccessfully examined. Only the one pool con- 
tained it, and in such abundance that a recent examination of the 
material collected in 1905 showed the Characia attached not only to 
Branchipus, but also to mosquito larvae, which had been overlooked 
at the time of collection. In May, 1906, afew sketches, not more than 
eight or ten, were made from a small number of specimens collected 
at that time, but the scarcity of Branchipus made it advisable to 
postpone further investigations until the next spring, when, it was 
hoped, material would be sufficiently abundant for a study of the 
reproduction. Failure to find the material in 1907 and in 1908 leads 
me to fear that it may have disappeared entirely; hence the publica- 
tion of the present account founded almost wholly on material which 
was collected in 1905 and preserved in formalin, and from which sets 
for the P. B.-A. were prepared. 

Characium gracilipes occurs in greatest abundance on the flat 
surfaces of the two sides of the abdominal appendages of Branchipus, 
and rarely on the marginal hairs for which Characium cylindricum 
seems to show a preference. Both species, however, may be found on 
the head, antennae, and mouth-parts, and dorsal surface of body and 
tail. In respect to size, both Characium gracilipes and Characium 
cylindricum differ greatly from all species heretofore described: the 
smallest specimen of Characiwm gracilipes which I measured, 80 p, 
was almost as long as the extreme length given by West? for Chara- 
cium ensiforme Herm, 86 y, which, he states, “is the most elongate 
species of the genus.” ‘The longest specimen of Characium gracilipes 


1 In order to prepare the material for the P.B.—A., about 500 formalin specimens of 
Branchipus were spread out to dry on a clean sheet of glass. When dry, they were 
fastened on mica with glue, two or three specimens on a piece. Characium gracilipes 
P. B.-A., No. 1270; Characium cylindricum P. B.—A., No. 1269. 

2West, G.S. The British Freshwater Algae, Cambridge, 1904, p. 200. 
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which I observed, measured 480 y, nearly six times as long as the 
maximum length for Characiuwm ensijorme Herm. 

The stipe and terminal hair are in line with the general curve of the 
body (fig. 4, pl. 79). The one cell stage of Characium gracilipes 
reminds one of Closteriwm rostratum Ehrenb., as figured by West.! 
In later stages during spore formation a more pronounced curvature 
frequently accompanies the elongation of the body, but it seldom 
exceeds an angle of 90°, and is always simple and in one direction. 

The terminal hair, open throughout its entire length, but closed at 
its distal end, is about the same length in all specimens, and always 
shows a sharp demarcation from the fusiform body, from the apex of 
which it emerges. ‘The lower end of the fusiform body tapers grad- 
ually into the stipe, also like the terminal hair, of capillary dimensions 
and hollow. ‘The stipe is closed at a point very near its base. The 
base of this plant is remarkable in that it adds a new character for 
Characium, viz., the presence of minute rhizoids. These are of 
different forms, but the most typical is that shown in figures 3, 4, 5, 
6 and 9 (pl. 79), which show two smooth, straight, slender, solid 
processes emerging from the closed base of the stipe, with which and 
with each other, the rhizoids form three approximately equal angles 
of about 120° respectively. This divergence is almost always evident, 
inasmuch as the rhizoids are in the same plane as the line of curvature, 
and as the specimens can naturally take but one position in the narrow 
space between the slide and cover. ‘These processes, usually of the 
same length, vary from 2 to 10 yw. Fig. 22 (pl. 79) illustrates the 
largest observed. 

Pl. 79, fig. 14, shows two rhizoids of approximately equal length, 
emerging at the same angle on one side of the stipe; fig. 15, rhizoid of 
one side with a hook turning inward; fig. 17, two rhizoids with hooks 
turning outward; fig. 16, two rhizoids depending from base, like a 
two-tined pitch-fork, not an uncommon condition; fig. 20, two rhizoids 
of the normal shape, but of unequal length; fig. 19, three rhizoids, a 
very rare condition; figs. 18 and 21, rhizoids of normal type with a 
tendency toward a branching which may vary from merely slight rough- 
enings and thickenings to well-defined short branches. ‘This condition 
is more common than that of fig. 19, but occurs less frequently than 
others. For a long time I really doubted this form, thinking the 


1 West, G. S. A monograph of the British Desmidiaceae. Vol. I, Pl. XXVI, 
Hse; 
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branched appearance might be due to the presence of detritus not 
unusual about the bases of the rhizoids. As efforts to dislodge these 
branch-like processes from the rhizoids failed, I concluded that in 
some cases, at least, the branching was real. The rhizoids penetrate 
the mucus on the surface of the appendages, and are well adapted to 
retain a hold on the swimming Branchipus. At first glance the 
rhizoids, particularly the short ones, might easily give the impression 
that the base consists of a dise seen in optical section, but- careful 
observation with ordinary high powers, as well as with oil-immersion 
lens proves the fallacy of this supposition. This suggests a possibility 
' that some of the structures, hitherto described in other species as discs, 
may have been, in some instances, rhizoids which, on account of in- 
sufficient magnification, have escaped detection. 

The single parietal chromatophore shows a single conspicuous 
pyrenoid on the convex side of the cell, a position which the pyrenoids 
continue to occupy in the later stages during the entire process of 
transverse segmentation of the protoplast. The pyrenoid appears as 
a highly refractile body, spherical or ovoid in outline, separated from 
the chlorophyll-bearing part of the chromatophore by a narrow 
hyaline zone; always visible, it can be followed very easily in all the 
phases of its division and movement during the process of spore pro- 
duction. See figs. 3, 4, 5, 6 and 9 (pl. 79). The division of the 
pyrenoid is accompanied by a simultaneous division of the chromato- 
phore into two equal parts. ‘The pyrenoid, in dividing, first elongates, 
then by a median constriction, assumes a dumb-bell shape, and 
finally divides into two parts, each of which assumes the original 
rounded form. ‘The division of the pyrenoid is the first visible evi- 
dence of spore development. 

The usual method of spore formation is by repeated transverse 
division of the protoplast, which gives 32 cells arranged in a single 
series. Next, by longitudinal division, each of the 30 cells in the 
middle of the plant divides into two cells; at the same time, the basal 
and the terminal cells divide transversely, thus giving 64 cells, the 
maximum observed. See figs. 6 and 9 (pl. 79), the latter representing 
the basal (z) and terminal (x) portions of a plant containing 64 spores. 
‘The general plane of longitudinal division throughout the mother cell 
is usually continuous. Although this is the usual method of division, 
occasionally the longitudinal division occurs in an earlier stage. 
Fig. 5 (pl. 79) shows the longitudinal division appearing in the 4 cell 
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stage. In other instances the longitudinal division first occurred in 
the 8 and in the 16 cell stage of the uniseriate type. The division of 
basal and terminal cells is always transverse, never longitudinal. 
At any stage, a count of cells and a careful examination of the pyrenoids 
leads to the conclusion that the divisions are approximately simul- 
taneous throughout the length of the cell; the evidence, while not 
conclusive, suggests that a cell, once divided longitudinally does not 
divide again in any plane. Elongation of the individual is not always 
correlated with the progress of spore formation. Some individuals in 
incipient 2 or 4 cell stages are as long as others in fully developed 8 cell 
stages. Among the thousands of specimens that have been under 
observation, I have been unable to find any trace of the liberation 
of the spores, or of their germination; any empty cells; or any evidence 
of the spores assuming the rounded form characteristic of Characiwm 
cylindricum and of other species which have been hitherto described. 
A microscopic examination of Branchipus bearing the Characia 
always shows many specimens of Characium gracilipes broken, 
especially in the advanced stages of spore formation. ‘These broken 
cells, however, present no evidence of the escape of the contents, save 
at the very ends, and there, only a few cells. There is no uniformity 
in the length of the broken pieces, nor in their stage of development. 
They may vary from early stages up to the 64 cell stage. Basal, 
middle, and distal portions all appear in the field at once, which leads 
one to think that the elongated Characiwm gracilipes had been broken 
up mechanically in the manipulation of the material under the cover- 
glass. An examination of entire specimens of Branchipus, under 
conditions where the chances of mechanical disturbance were at a 
minimum, still showed broken specimens. Moreover, inasmuch as 
the formalin had not caused any appreciable swelling, this broken 
condition could not be ascribed to the effect of the preservative. If 
fragmentation be the normal method of spore liberation, it is difficult 
to understand what becomes of the empty cells, and why there is no 
satisfactory evidence of liberation of the spores. If this fragmentation 
of Characiwm gracilipes be characteristic for the species, it may be 
that the liberated cells, on dissolution of the containing wall, assume 
the palmelloid state which has been described for other species. I 
have not seen evidence of the palmelloid condition. It seems strange 
that none of the germinating spores could be found; the smallest 
specimen observed measured 80 y in length, and was fully developed 
in every respect. 
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Characium cylindricum n. sp. Cellula 24-430 y longa, 10-20 y diam., 
cylindrica, apice rotundata, basi in stipitem brevem attenuata; disco 
basali nullo. 

Cell 24-430 p long, 10-20  diam., cylindrical, with rounded apex, 
base tapering into a short stipe, without basal disc. —On the minute, 
crustacean, Branchipus vernalis, Medford, Massachusetts, May, 1903, 
1904, 1905 and 1906. 

Characium cylindricum, in the one cell stage (figs. 10, 11, 12 and 13, 
pl. 79), has a central nucleus and two parietal chromatophores. ‘The 
chromatophores almost completely line the circumference of the 
cell, are slightly but distinctly separated from each other, thus afford- 
ing a good view of the nucleus, situated near the middle of the cell 
and are without pyrenoids. Numerous small oil globules are often 
present in the cell. The lower portion of the cell tapers into a very 
short stipe with base rounded or pointed and often slightly bent at the 
place of attachment to the substratum. 

Characium cylindricum occurs in greatest numbers upon the margi- 
nal hairs (on both main shaft and small branches) of the appendages 
of Branchipus vernalis, but may occur anywhere on the appendages. 

Each individual is attached by means of a small, brownish, muci- 
laginous mass, distinct in outline, and usually very conspicuous on 
account of the detritus present upon its surface. See fig. 25 (pl. 79). 
The transparency of the chitinous wall of the hair affords an excellent 
opportunity to study the attachment from any point of view. In fig. 
25 (pl. 79) the cell (a) is attached to the under side of the hair. The 
adhesive substance, when circular in outline, might easily be mis- 
taken for a disc, did not its transparency permit a clear view of the 
pointed or rounded outline of the wall at the base of the cell. When- 
ever the cell is attached to two or more of the smaller hairs, they 
incline toward a common point of crossing, at which point the muci- 
laginous substance adheres. ‘This method of attachment seems 
quite as well adapted to its function as do the rhizoids of Charactwm 
gracilipes. When Characiwm cylindricum cells become detached 
from the hairs by mechanical disturbance of the cover glass, the adhe- 
sive substance usually sticks to the substratum, and the basal ends of 
the cells are clean, as illustrated in figs. 1, 2, 7, 8, 10, 11, 12, 13, and 24 
(pl. 79). Observations under conditions of minimum mechanical 
disturbance show small patches of the adhesive substance here and 
there on the hairs, thus indicating that the cells of Characium eylindri- 
cum occasionally become detached from the live Branchipus. 
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By repeated transverse divisions the protoplast of the single cell 
divides into 8, 16, or 32 spores, fig. 24 (pl. 79). The regularity of 
approximately transverse divisions is frequently varied by a tendency 
toward the oblique, which may be confined to a few cells only, or may 
extend to the entire series. Longitudinal division usually begins 
after the protoplast has divided into 8 or 16 cells, though it may occur 
as early as the 4 cell stage. However, the above mentioned obliquity 
of the transverse divisions is usually so marked in the later stages 
(8-16 cell) that it is extremely difficult to determine whether division 
is transverse or longitudinal. In the individual illustrated in fig. 1 
(pl. 79) there are eight spores, apparently motile, a condition still fur- 
ther confirmed not only by their arrangement and shape, but also by 
the presence of the hyaline papilla (p) at the anterior end, in connection 
with which I observed evidence of flagellae too indistinct to be studied. 
One of the spores (b) is seen escaping from a lateral aperture. There 
were but eight spores in the specimen shown in fig. 1 (pl. 79), but the 
unoccupied space in the containing cell would seem to indicate that 
the original number might have been 16, eight of which had been 
liberated. Fig. 7 (pl. 79) illustrates a cell containing 32 spores, which, 
from all appearances, were motile at the time of fixation. As the 
small amount of unoccupied space in the cell precludes 64 as the origi- 
nal number of the spores, it seems safe to assume that none of the spores 
had escaped. Apparently not more than eight or ten of the spores 
had been actively motile up to the time of fixation; moreover, with 
exception of the two detached spores near the base, the spores in the 
lower two thirds of the cell present the usual appearance of the proto- 
plast after its division into 32 cells. The difficulty, previously men- 
tioned, of interpreting the direction of planes of division is well illus- 
trated in this specimen. 

In another type of spore formation, by a process of segmentation, 
in its early stages indistinguishable from the foregoing, the protoplast 
divides into a very large number of small spores (fig. 8, pl. 79). In the 
more elongated specimens the number of these small spores .certainly 
exceeds 1000, and in some cases perhaps 2000. Their number is not 
constant, however, as advancement in segmentation is not coordinated 
with the length of the specimen. Moreover, it is certain that these 
small spores, when fully developed and ready to escape from the cell, 
are not of uniform size. ‘lhe few scattered spores near the base of the 
cell, the perforated apex of which appears in fig. 23 (pl. 79), measured 
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3 , certainly much larger than those which appear in fig. 8 (pl. 79). 
In the formalin material it was impossible to distinguish any details 
with respect to the flagellae of these spores, or to determine what 
becomes of any of the motile cells. Perhaps they are the micro- and 
macro-zoospores mentioned by Oltmanns,' as described by Reinhardt.’ 

Although Characium cylindricum is characterized by so many fea- 
tures, visible nucleus, two chromatophores, oil globules, absence of 
pyrenoids, peculiarity of attachment, and peculiarities of reproduction, 
at variance with what have been accepted up to this time as generic 
characters of Characium, it does not seem advisable to make a new 
genus for this form, without further study of living material. 

Reinsch ® has described a minute alga, Dactylococcus Hookeri, which 
he found growing attached to the small crustacean, Cyclops bicaudatus, 
collected in the neighborhood of Erlangen, Germany, in 1872. In 
1874 he found another form, Dactylococcus De Baryanus,? growing 
on the same crustacean, Cyclops bicaudatus, collected in the same 
region. In the summer of 1877 he found the latter form, Dactylo- 
coccus De Baryanus, on “‘a somewhat smaller species” of Cyclops from 
pools a few miles west of the southern end of Lake Michigan. Again 
in the following summer, 1878, he discovered Dactylococcus De Bary- 
anus, on Cyclops bicaudatus and on a species of Lepidurus,! taken 
from the water mains of the city of Boston. As Mr. F. S. Collins 
regards both of these species of Dactylococcus as belonging to the 
genus Characium, it is of interest to note what Reinsch * has described 
for the reproduction of Dactylococcus De Baryanus, the species which 
he found here in the vicinity of Boston. He describes as the earliest 
stage of development a slow-moving, green amoeboid cell of about. 
25 » diameter, with red stigma. When these cells are elongated 
they have: at the anterior hyaline end a single vibratile flagellum 
terminated by a bead-like thickening. After a short time these cells 
lose their power of movement, attach themselves to the surface of the 


1Oltmanns, Dr. Fr., Morphologie und Biologie der Algen, Jena, 1904, Bd. 1, p. 175, 
quoting. 

2 Reinhardt, L., Entwickelungsgeschichte der Characien. Protok. d. Sekt.—Sitz., 
d. 5, Vers, Russ. Naturf. u. Arzte in Warschau, 1876. Jahresber. 4, p. 50. 

8 Reinsch, P, F., Contributiones ad Algologeam et Fungologeam, p. 78, pl. 11. 

4In referring to the crustaceans found in the water mains of the city of Boston, 
Reinsch says, ‘‘Am 20 Juni waren die meisten untersuchten Thierchen (Cyclops 
bicaudatus und einer Lepidurus-species, von der deutschen verschieden) mit Parasiten 
besetzt.’’ Inasmuch as Lepidurus is not known to occur east of the Great Plains, 
it is impossible to say what crustacean is referred to here, 

5 Reinsch, P. F., Beobachtungen tiber entophyte und entozoische Pflanzenparasiten, 
Botanische Zeitung, 1879, p. 38, pl. 1, figs. 21-24. 
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crustacean, and quickly develop into the adult Dactylococcus, the 
protoplast of which finally becomes divided into three or more daughter 
cells. ‘The subsequent history of these daughter cells was not ob- 
served. Whether these features which have been described for 
Dactylococcus De Baryanus offer any solution for the gaps which at 
present I am unable to bridge in the life history of Characium gracilipes 
and Characium cylindricum, cannot be told until further observations 
can be made on living material of the two species of Characium and, 
if possible, on Dactylococcus De Baryanus itself. 

Characium gracilipes and Characium cylindricum are hosts of a 
fungus, two stages of which are figured. Fig. 3 (pl. 79) shows an 
early stage;’a late stage is represented in fig. 2 (pl. 79). The fungi 
occur attached to any part of either species, except the rhizoids and 
the distal region of the terminal hair in Characiwm gracilipes, and the 
region of attachment in Characiwm cylindricum. Presence of the 
fungus usually produces considerable modification in the shape of 
the Characium. In the earlier stages of the development of the fungus, 
the protoplast of the host shows a slight disturbance which increases 
as the development of the fungus advances. By the time the fungus 
has reached maturity, the protoplast of the host has usually quite 
disappeared, fig. 2 (pl. 79). This fungus will be the subject of a later 
paper. 

Turts CoLLece, MASSACHUSETTS. 


EXPLANATION OF PLATE 79. 
All figures 600. 
Fig. 1.  Characium cylindricum, cell containing 8 spores; e, spore escaping 


from lateral aperture; n, nucleus of spore; p, hyaline papilla at 
anterior end of spore. 


Fig. 2. Characium cylindricum, empty cell with mature fungus sporangium 
(s) attached near distal end. 

Fig. 3. Characiwm gracilipes, unicellular stage, with fungus cell (f) at- 
tached on side opposite the pyrenoid. 

Fig. 4. Characium gracilipes, unicellular stage, a typical specimen; py, 
pyrenoid on convex side of cell; r, rhizoids. 

Fig. 5. Characium gracilipes, 8 cells, distal and basal cells divided trans- 
versely; middle cells divided longitudinally. 

Fig. 6. Characium gracilipes, 16 cells dividing to 32 cells by transverse 


division; all pyrenoids on convex side of cells; a typical con- 
dition. 

Fig. 7. Characium cylindricum, cell containing 32 spores which are ap- 
parently motile. 
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Fig. 8. Characium cylindricum, cell developed into sporangium containing 
many small spores. 

Fig. 9. Characium gracilipes, distal (x) and basal (z) ends of cell containing 
64 spores; distal and basal cells divided transversely; other cells 
divided longitudinally. 

Figs. 10, 11,12 and 13. Characiwm cylindricum, unicellular stage; n, nucleus; 
ol, oil globules; two parietal chromatophores. 

Fig. 14. Characiwm gracilipes, base of stipe, 2 rhizoids on one side. 

Fig. 15. Characium gracilipes, base of stipe, two rhizoids, one of which is 
hooked. 

Fig. 16. Characium gracilipes, base of stipe, two rhizoids dependent like 
pitch-fork. 

Fig. 17. Characium gracilipes, base of stipe, 2 rhizoids, both hooked. 

Fig. 18. Characiwm gracilipes, 2 rhizoids with numerous short branches. 

Fig. 19. Characiwm gracilipes, 3 rhizoids, an unusual type. 

Fig. 20. Characiwm gracilipes, 2 rhizoids, one shorter than the other. 

Fig. 21. Characium gracilipes, 2 rhizoids with slight roughenings. 

Fig. 22. Characiwm gracilipes, 2 rhizoids, the longest observed. 

Fig. 23. Characiwm cylindricum, perforated distal end of cell containing 

; spores; h, aperture. 

Fig. 24. Characiwm cylindricum, cell containing 8 protoplasts, a typical 
specimen; n, nucleus. 

Fig. 25. Characium cylindricum, a, base of cell attached to under side of 
main shaft of hair; ec, base of cell attached to upper surface of main 
shaft of hair; b, base of cell attached to three of the smailer hairs. 


BartoniA.— In hearty sympathy with every effort to give scholarly 
record to local floras we welcome the appearance of another American 
periodical, devoted as it appears chiefly to questions of taxonomy and 
plant-distribution. ‘The new Bartonia, happily named and like most 
other Bartonias an annual, is edited by Mr. Stewardson Brown, who 
with Messrs. Joseph Crawford and Witmer Stone forms the Publi- 
cation Committee of the Philadelphia Botanical Club. Its aims are 
to record in abstract the proceedings of the club and print short articles 
relating to the flora of the region about Philadelphia. The issue at 
hand is an admirably printed and completely indexed imperial octavo 
of 32 pages. In addition to introductory matter, the proceedings, 
history, and membership-list of the club, it contains the following 
articles: Botanica! ‘Trips to Northampton Co., Pa., by S. S. Van Pelt; 
Some Sand Dune Plants from Longport, N. J., by Joseph Crawford; 
and The Coastal Strip of New Jersey and the Rediscovery of Lilaeop- 
sis, by Witmer Stone. , Bartonia, dealing as it does with a flora closely 
related to that of our southwestern limits, will assuredly prove sugges- 
tive and interesting to botanists of New England— B. L. R. 
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REPORTS ON THE FLORA OF THE BOSTON 
DISTRICT,— IV. 


Tue Local Flora Committee of the New England Botanical Club 
wishes to thank the botanists who have aided this work by contribut- 
ing card-records covering their herbaria. The reports in regard to 
species included here have been considerably more numerous than 
those previously furnished, and it is hoped that the interest will con- 
tinue, 

No plant is included in this list unless it is known to be represented 
by at least one extant specimen. It has seemed best, however, to 
supplement such records, where they are few, by references drawn 
from the three principal local floras which cover parts of the region. 
There are also numerous citations from Baldwin’s Orchids of New 
England, which are interesting and have therefore been included. 
These printed records are in each case given after the records of actual 
specimens reported to the Committee. 


AMARYLLIDACEAE. 


HYPOXIS. 


H. hirsuta (L.) Coville. Open woods and fields, in dry and moist 
soils; common. 


IRIDACEAE. 
IRIS. 


I. prismatica Pursh. Wet meadows and fresh-water marshes, also 
edges of salt marshes. Near the coast for the most part, but following 
up the Merrimac and its tributaries ‘to Wilmington, Chelmsford, 
Billerica, Bedford, and Concord. 

I. pseupAcorus L. Formerly established on Concord River, 
Concord (Miss Hayward, June 16, 1884. Specimen in herb. W. 
Deane); growing spontaneously in Lexington (Mrs. P. D. Richards, 
no date). 

I. versicolor LL. Wet meadows and swamps; common throughout. 
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SISYRINCHIUM.* 


$. angustifolium Mill. Fields and meadows, apparently less 
frequent than the next species; 12 stations reported, running as far 
south as Milton and Hingham. 

§. atlanticum Bicknell. Wet meadows and grassy woodland, 
common throughout. 

§. gramineum Curtis. Charles River meadows in sphagnum, Ded- 
ham (H. H. Bartlett, July 4, 1907); dry scrub land, Franklin (EL. F’. 
Williams, June 17, 1897); Medford (R. Frohock, July 1, 1880); grav- 
elly shore of West Pickerel Pond, Middlesex Fells (Charles Eliot, 
July 21, 1895); just above tide limit, river bank, Newburyport (M. L. 
Fernald, October 2, 1902); among bushes in pasture, Scituate (G. G. 
Kennedy, July 3, 1899). 


ORCHIDACEAE. 


ARETHUSA. 


A. bulbosa L. Grassy and sedgy swamps and bogs, generally 
distributed throughout. 


CALOPOGON. 


C. pulchellus (Sw.) R. Br. Wet meadows, and grassy and sedgy 
swamps and bogs, generally distributed throughout. 


CORALLORRHIZA. 


C. maculata Raf. Saprophytic in woods, frequent northward, 
apparently rare in southern portion; the form with pale, unspotted 
lip, Milton (G. G. Kennedy, Aug. 4, 1894). 

C. odontorhiza Nutt. Saprophytie in rich woods. Waltham (E. 
H. Hitchings, Sept. 10, 1889. Specimen in herb. N. E. Bot. Club); 
“six plants were found near Overbrook Hill [Stony Brook Reservation] 
in 1878” (according to Deane, Fl. Metrop. Park Comm. 77. 1896); 
“Rare. Rather plentiful on the east side of the Edwards’ Swamp’ 
(Tracy).” (according to Robinson, Fl. Essex Co. 109. 1880); Roxbury 
(according to Baldwin, Orchids of N. E. 148. 1884). 


1'The species of this genus have been studied so little since their segregation that 
there is need of much more collecting and careful determination. 
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C. trifida Chatelain. Saprophytic in damp woods and swamps; 
occasional northward, also in Purgatory Swamp, Norwood, and Cedar 


Swamp, Walpole. 
CYPRIPEDIUM. 


C. acaule Ait. Dry woods, especially pine, sometimes in swampy 
woods; common. White-flowered form occasional. 

C. hirsutum Mill. Cold swamps, Amesbury (J. W. Huntington & 
R. Dodge, 1906); Wenham (J. H. Sears, 1877 and 1885); Andover 
(J. T. Dawson, according to Robinson, Fl. Essex Co. 109. 1880); 
Reading (Miss Clymena Wakefield, according to Dame & Collins, 
Fl. Middlesex Co. 105. 1888); Danvers and Wilmington (according 
to Baldwin, Orchids of N. E. 144. 1884). 

C. parviflorum Salisb. Deep woods. Acton (J. R. Churchill, 
May 20, 1880; W. Deane, June 27, 1885); Danvers, Wenham, and 
Swampscott (J. H. Sears, 1877 and 1885); Groton (Miss H. E. 
Haynes, according to Dame & Collins, Fl. Middlesex Co. 104. 1888); 
Westford, Methuen, West Haverhill, and Canton (according to Bald- 
win, Orchids of N. E. 144. 1884). 

C. parviflorum Salisb., var. pubescens (Willd.) Knight. Woods 
and swamps. Ashland (Miss E. F. Wiggins, May, 1884); West Box- 
ford (Mrs. H. D. W., no date. Specimen in herb. N. E. Bot. Club); 
Dedham (EL. H. Hitchings, June 6, 1879. Specimen in Gray Herb.) ; 
Holbrook (LH. F. Williams et al., May 30, 1902); Norwood (A. W. 
Cheever, June 4, 1904; J. A. Cushman, May 20, 1908); Stowe (J. R. 
Churchill & W. Deane, May 30, 1886); Lexington (according to 
Baldwin, Orchids of N. E. 144. 1884). 


EPIPACTIS. 


E. pubescens (Willd.) A. A. Eaton. Dryish woods, generally 
distributed throughout. 

E. tesselata (Lodd.) A. A. Eaton. Rich woods, occasional in 
northern sections; occurring also at Dedham, North Easton, Norwood, 


and Walpole. 
HABENARIA. 


H. blephariglottis (Willd.) Torr. Wet open woods and bogs, occa- 
sional throughout. : 
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H. ciliaris (L.) R. Br. Bogs and meadows. Dedham (EL. &C. E. 
Faxon, Aug. 9, 1888; E. H. Hitchings, Aug., 1889; G. G. Kennedy, 
Aug. 5, 1894); Lexington (W. Boott, 1862); Sharon (E. H. Hitchangs, 
July, 1871). 

H. clavellata (Michx.) Spreng. Wet woods and swamps, occa- 
sional throughout. 

H. fimbriata (Ait.) R. Br. Wet woods and grassy swamps, occa- 
sional. 

H. flava (L.) Gray. Wet fields and woods, generally rare, but 
locally abundant. 

H. Hookeri Torr. Dry or rich woods. Big Hill, Acton VU. R. 
Churchill & W. Deane, June 27, 1885); Georgetown (Mrs. C. N.S. 
Horner, no date); Middleton (J. H. Sears, no date); Bear Hill, 
Stoneham (Mrs. P. D. Richards, June 17, 1881); Hopkinton (C. W. 
Swan, according to Dame & Collins, Fl. Middlesex Co. 103. 1888) ; 
Blue Hill (according to Deane, Fl. Metrop. Park Comm. 79. 1896); 
West Boxford and Groveland (according to Baldwin, Orchids of N. E. 
137. 1884). 

H. lacera (Michx.) R. Br. Wet fields, meadows, and bogs, common. 

H. orbiculata (Pursh) Vorr. Rich woods northward, rare. 

H. psycodes (L.) Sw. Wet meadows and swamps, common but not 
abundant. 


-LIPARIS. 


L. liliifolia (L.) Richard. Wet woods, rare. 
L. Loeselii (L.) Richard. Wet fields, rare. 


LISTERA. 


L. cordata (L.) R. Br. Deep mossy woods and bogs. “Not rare, 
Magnolia, Gloucester” (C. J. Sprague & J. H. Sears, 1880 and 1884) ; 
Purgatory Swamp, Norwood (A. W. Cheever, June 4, 1903); Great 
Swamp, Walpole (J. R. Churchill, May 30, 1887); West Boxford and 
Hamilton (according to Baldwin, Orchids of N. E. 140. 1884). 


MICROSTYLIS. 
M. unifolia (Michx.) BS P. Wet fields, bogs, and open woods, 


very rare. It has been found at various stations scattered over the 
area. 
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ORCHIS. 


9. spectabilis L. Rich woods and swamps, very rare. Oak Island, 
Revere (E. H. Hutchings, 1874; A. W. Cheever, May 21, 1904); 
“Cambridge (IT. W. Harris in Hovey’s Mag., VI., 245). Concord, 
introduced from Vermont by Minot Pratt. May. Very rare.” 
(according to Dame & Collins, Fl. Middlesex Co. 102. 1888); Han- 
over (according to Baldwin, Orchids of N. E. 136. 1884). 


? POGONIA. 


P. ophioglossoides (L.) Ker. Wet meadows and bogs, common 
throughout. 

P. verticillata (Willd.) Nutt: Rich moist woods. Lowell (Miss K. 
Hill, no date); Lynnfield (EZ. H. Hutchings, 1890); Purgatory 
Swamp, Norwood (EZ. H. Hutchings, May 30, 1878. Specimen in 
Gray Herb.); Milton and Quincy (collected by many botanists for 
many years); printed records from nine other widely scattered stations, 
mostly north of Boston. 


SPIRANTHES. 


§. Beckii Lindl. Dry soil. Holbrook (A. Clark, Sept. 12, 1900); 
Short St., Easton (A. A. Eaton, Sept. 2-12, 1903); North Easton 
near the Sharon line (O. Ames, Aug. 25, 1906). Material from all 
these gatherings now in herb. Oakes Ames. See Ames, Orchidaceae, 
fase. i. 125. 1905. 

§. cernua (L.) Richard. Wet fields and meadows, common through- 
out. 

S. cernua (L.) Richard, var. ochroleuca (Rydb.) Ames. In dryer 
soil than the typical form of the species, and apparently as gener- 
ally distributed. 

S. gracilis (Bigel.) Beck. Dry fields and pastures, rather common. 

< §. intermedia Ames. Dry fields, Easton (A. A. Eaton, Sept. 8, 
10, 1903. Specimens in herb. O. Ames. See Ames, RHopora, v. 
261-263. 1903 and Ames, Orchidaceae, fase. i. 153. 1905). 

S. lucida (H. H. Eaton) Ames. Martin’s Pond, North Reading 
(collector unknown, Aug. 8, 1882. Specimen in herb. N. E. Bot. 
Club, ex herb. W. H. Manning). See Ames, |. c. 144; Lynnfield and 
Newton (according to Baldwin, Orchids of N. E. 139. 1884). 
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S$. vernalis Engelm. & Gray. Sandy roadside, Canton Road, 
Randolph (J. R. Churchill, Sept. 5, 1898. “So far as I know from 
authentic report your specimen. . . .is the most northerly as yet known.” 
In litt. to J. R. Churchill, May 3, 1905, by Oakes Ames who exam- 
ined the specimen); ‘‘in dry fields,” Easton (O. Ames, A. A. Eaton, 
& R. G. Leavitt, Sept., 1904. Specimens in herb. O. Ames. See 
Ames, |. ec. 134); Baldwin, in Orchids of N. E. 140. 1884, reports 
from Hanover S. graminea, var. Waltert, which may be this species. 


ergaly KNOWLTON ) 

J. A. CUSHMAN Committee on 
WALTER DEANE Local Flora. 
A. K. Harrison 


NOLINA IN THE SOUTH ATLAN BIG) STAGES: 
Haritey Harris Barter. 


Nolina georgiana, the type species of the genus, was described in 
Michaux’s Flora Boreali-Americana. The characterization is so 
concise and clear that, although the locality is given no more exactly 
than “Georgia,” there can be no doubt as to the proper interpretation 
of the species. Nuttall knew it in the field, and said that it was 
“abundant towards Augusta, in Georgia.’ His description, agreeing 
perfectly with the common Nolina of the fall line sand-hills, is merely 
condensed from that of Michaux. Elliott extended the range into 
South Carolina. 

Poiret’s Phalangium virgatum, collected by Fraser in Carolina, 
subsequent authors have agreed in referring to Nolina georgiana, — 
a disposition which would seem extremely probable on geographic 
grounds, and which, moreover, is not controverted by any evidence 
in the original description. 

As early as 1852 a plant was collected in East Florida, which 
Chapman and other botanists identified as Nolina georgiana and sent 
to their correspondents under that name. Although it turned up not 
infrequently, current manuals, down to the time that Small’s Flora 
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was published, continued to repeat a traditional range, about as 
follows; — “Dry sand-hills in the middle districts of Georgia and 
South Carolina.” It may be that Chapman doubted the identity 
of the Florida plant with Nolina georgiana. Watson, however, and 
then Small, included it with that species and extended the range to 
include Florida. 

The rarity in herbaria of true Nolina georgiana may account for 
the very distinct species of Florida ever having been confused with it. 
My attention was called to the differences between the two when I 
attempted to determine, by direct comparison, a Nolina from the fall 
line sand-hills of McDuffie County, Georgia. Except for a few fruits 
from Columbus, Ga., collected by Boykin, all the specimens labeled 
Nolina georgiana in the Gray Herbarium were the Florida species, 
which was altogether unlike the McDuffie County specimen. This 
conclusion was confirmed by examining additional material from the 
National Herbarium, for the use of which I wish to thank Dr. Rose. 

Mr. Nash based his Nolina: Brittoniana upon Florida material. 
A cotype in the Gray Herbarium shows that its affinity is with N. 
georgiana rather than with the undescribed species. From both it 
may be clearly distinguished by several good characters. 


Fruit not markedly asymmetric, sharply triangular in cross section. Pericarp 


inflated. 
Fruit cordate at both base’ and apex. Inflorescence closely branched. 
Leaves broad . . N. Brittoniana. 
Fruit obtuse at base and apex. Inflorescence distantly branched. Leaves 
narrow. . NN. georgiana. 


Fruit asymmetric, obtusely 3-lobed in cross section. Pericarp closely in- 
vesting the seed of fertile carpels, scarcely inflated in the sterile ones. 
N. atopocarpa. 
Nolina atopocarpa sp. nov. Rhizoma breve erectum, radicibus 
fibrosis numerosis. Caudex perbrevis vaginis defoliatis obtectus. 
Folia radicalia numerosa usque ad 1 m. longa, 3-4 mm. lata, glabra, 
margine scabra. Scapus saepe quam 1 m. altior, bracteis foliaceis 
deorsum paucis usque ad 7 cm. longis, sursum minutis setaceis praedi- 
tus, remote ramosus vel simplex. Pedicelli articulati, vel singuli vel 
bini vel trini fasciculati, bracteati, juventate inaequales ascendentes, 
aetate deflexi. Perianthium patens ca. 5 mm. diametro. Fructus 
ca. 6 mm. longus obovoideus, carpellorum abortu sterilium asymme- 
trus, leviter 3-carinatus, apice vix emarginatus vel rotundatus, basi 
angustatus perbreviter stipitatus, circumscriptione solum_ leviter 
trilobus nec triangulus. Pericarpium seminibus 1-2 levigatis appres- 
sum, nec inflatum.— Type specimen, Curtess 5702, in Hb. Gray. 


82 Rhodora [APRIL 


Specimens examined: 

Nolina Brittoniana:—Fuorma: Vicinity of Eustis, Lake Co., 
Nash 459. 

Nolina georgiana: — Groraia: Columbus, Boykin; Big Lott’s 
Creek, Bulloch Co., Harper 965; Thomson, McDuffie Co., Bartlett 
L174: 

Nolina atopocarpa: — Fiorwwa: “East Florida,” Palmer 566; St. 
Augustine, Apr. 1858, Canby; Tocoi and St. Augustine, June, 1876, 
Garber; 1872, C. F. Powell; Eau Gallie, Indian River, Curtiss 2937 
and 5702. 

Nolina Brittoniana sets fruit about the end of May. Its near ally, 
Nolina georgiana, growing further north, is a month later. Nolina 
atopocarpa, growing in the same latitude as N. Brittoniana, does not 
set fruit until July. 


Gray HERBARIUM. 


SOME RARE PLANTS FROM THE VICINITY OF 
WELLESLEY, MASSACHUSETTS. ° 


K. M. WiEGAnND. 


Durine the past summer the writer, with an assistant, was engaged 
in collecting and cataloging the Spermatophyta in the vicinity of 
Wellesley College for the college herbarium. Some three thousand 
sheets of plants were collected, and in this material when it came to 
be worked over were found a number of rare plants a few of which 
seemed to extend known ranges, while others were of comparatively 
rare occurrence in Eastern Massachusetts. It seemed best to record 
these stations in the following list:— 

Scheuchzeria palustris L. Mud Pond, Natick; Westboro Swamp. 

Sagittaria subulata (1.) Buch., var. gracillima (Wats.) J. G. Smith. 
Waban Brook, Wellesley; Raceway at dam, Newton Lower Falls. 

Panicum meridionale Ashe. Wellesley Campus, near barn. The 
writer has also found it on the Ipswich Sand Dunes. Not reported 
in the new Gray’s Manual north of Connecticut. 
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Sphenopholis nitida (Spreng.) Scribn. Morse’s Pond, Wellesley. 
An eastward extension of the range given in Gray’s Manual. 

Glyceria pallida (TYorr.) Trin., var. Fernaldii Hitch. Dover; 
Westboro; Charles River near Wellesley and Needham. A south- 
ward extension of the range given in Gray’s Manual. 

Bromus inermis Leys. Field, Nehoiden St., Needham. Not 
reported in Gray’s Manual from America, but introduced at Ithaca, 
N. Y. and probably elsewhere. 

Cyperus filiculmis Vahl (typical). Wellesley Campus, near barn. 

Eleocharis interstincta (Vahl) R. & S. Lake Waban, Wellesley. 

Eleocharis quadrangulata (Michx.) R. &S. Lake Waban. Appar- 
ently not reported elsewhere north of Connecticut. 

Eleocharis Engelmann Steud. (typical). Pond, Mill St., Westwood ; 
and Wayland Reservoir. 

Carex hormathodes Fernald, var. Rachi Fernald. Purgatory Swamp 
at Dedham Center Station. 

Carex seorsa Howe. Needham Swamp, in shade. 

Carex trisperma Dewey, var. Billingsw Knight. Moor of Mud 
Pond, Natick. 

Microstylis unifolia (Michx.) BSP. Woods around Westboro 
Swamp. 

Coronopus didymus (L.) Smith. Introduced in flower bed on Welles- 
ley Campus. 

Linum striatum Walt. Old railroad track under Elm St., Dedham. 

‘ Lechea Leggettii Brit. & Hollick. Border of Purgatory Swamp, 
Dedham. Apparently not before reported north of Nantucket. 

Rotala ramosior (l.) Koehne. Pond across the railroad from the 
new college dormitories, Wellesley. 

Apocynum medium Greene. Roadside near Waushacum Pond, So. 
Framingham; Speen St., Natick. 

Cuscuta compacta Juss. Morse’s Pond, Wellesley. Until recently 
not known in New England, but lately reported elsewhere in Eastern 
Massachusetts. 

Stachys ambigua (Gray) Britton. Canal St. Medfield; Heard’s 
Pond, Wayland; Great Plains Ave., Needham. Not previously 
reported north of Pennsylvania, but apparently not rare in this region. 

Plantago media L. Found by New England Botanical Club party 
on the aqueduct near the tunnel north of Framingham; occurs also 
on a lawn in Wellesley. 
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Galinsoga parviflora Cay. Garden in Wellesley. 
Hieracium marianum Willd. Near a saw mill west of So. Natick 
Probably native. 


WELLESLEY COLLEGE. 


Notre on THE Report or Scirpus NANUS FROM VERMONT.— In 
the Preliminary List of New England Cyperaceae* published in August 
last I included Scirpus nanus Spreng. as reported from Vermo t, 
although I had not seen specimens. The basis of this report was the 
earlier record of the plant as collected ‘near Willoughby Lake, 
Walter Deane,” published in the Flora of Vermont ? (under Eleocharis 
pygmaea), and later accepted by Dr. Kennedy in his Flora of Wil- 
loughby.* At the time I was preparing the Preliminary List of New 
England Cyperaceae Mr. Deane was absent from Cambridge and it 
was impossible for me to consult his specimens; consequently the 
species was credited to Vermont only on the basis of the published 
records. Subsequently I have examined the material with care and 
find that the plant upon which these records have been based is not 
Scirpus nanus, but a very dwarf form of Eleocharis intermedia Schultes. 
The — in the Preliminary List indicating the report of Scirpus nanus 
from Vermont should therefore be erased.— M. L. Fernatp. 


1 RHODORA, X. 135-144 (1908). 
2 Brainerd, Jones, and Eggleston, Fl. Vt. 23 (1900). 
3 Kennedy, Ruopora, vi. 107 (1904) 
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New Sprcres oF CHARACIUM. 


Gray’s New Manual of Botany— 7th Edition 


An illustrated flora of the Northern United States and Canada east of the 96th 
meridian, By Asa Gray, LL.D., late Professor of Natural History, Harvard Uni- 
versity. Thoroughly revised and largely rewritten by BmENsAMIN LINCOLN ROBIN- 
son, Ph.D., Asa Gray Professor of Systematic Botany, and Mrerrirr Lynpon 
FERNALD, 8.B., Assistant Professor of Botany, Harvard University, assisted by 
specialists in certain groups. With more than nine hundred text figures. 


Regular Edition. Cloth, illustrated, 8vo, 928 pages. Price, $2.50. 
Tourist’s Edition. Limp leather, 57} inches. Price, $3.00. 
MERICAN botanists, who have been impatiently awaiting the 
revision of this indispensable work, will be delighted to know that 
a seventh, completely revised, and copiously illustrated edition; is now 
ready. The revision has entailed years of work by skilled specialists. 
No effort or expense has been spared to attain the highest degree of clear- 
ness, terseness, and accuracy. The plant families have been rearranged in 
a manner to show the latest view of their affinities, and hundreds of species 
have been added to the flora. The nomenclature has been brought into 
thorough accord with the important international rules recently established 
—a feature of great significance. Indeed, the Manual is the only work of 
its scope which in the matter of nomenclature is free from provincialism 
and rests upon a cosmopolitan basis of international agreement. Nearly 
a thousand figures have been added, and scores of brief and lucid keys have 
been introduced in a manner which greatly simplifies the problem of plant 
identification. The work has been extended to include Ontario, Quebec, 
and the maritime provinces of Canada. 


AMERICAN BOOK COMPANY 


New York Cincinnati Chicago Boston 


HOME GROWN LILIES. 


Fresh from Beds. Wild Flowers, Hardy plants of all kinds. 
Send for catalogue. 


F. H. Horsrorp, Charlotte, Vt. 


BIRDS OF MAINE 


is the latest and most complete work on northeastern bird life. It 
is an illustrated work of 693 pages and contains descriptions of 
the plumage and full accounts of the nests, eggs, habits and gen- 
eral home life of 327 species of birds. As a book for the amateur 
or for the scientific student of bird life in northeastern America it 
is unexcelled. Sent prepaid on receipt of price, $3.50. Address all 
orders to 


ORA WILLIS KNIGHT, 84 Forest Avenue, Bangor, Maine. 


CAMBRIDGE BOTANICAL SUPPLY COMPANY, 
WAVERLEY, MASS. ; 
BOTANICAL SUPPLIES OF EVERY DESCRIPTION. 


Samples of Driers and Mounting Papers sent on request. 
ASK FOR NEW CATALOG, NO. or. 


STANDARD MATERIAL, IMMEDIATE SHIPMENT, 
Physiological Instruments. How do Plants Work? 


